Dried seed powder of Mammea siamensis Kost. was extracted with dichloromethane in order to evaluate its inhibitory effect on Alternaria spp., Fusarium spp., Botrytis spp. and Septoria spp. The growth of test molds on PDA agar, mixed with dichloromethane extract of Mammea siamensis at various concentrations (0.01-1.00%) was measured.
INTRODUCTION
Mammea siamensis Kost. belonging to the family Guttiferaceae has been used in folk medicine in Thailand. Generally, the flowers are used as cardiotonic and tonic agent (Anonymus, 1996) .
In our previous studies (Tragoolpua, 1996 and Wonggriatthiti, 2000) , it was found that the seed of this plant had an antifungal activity against some plant pathogenic molds and dermatophytes. The purpose of the present investigation was to evaluate and identify the active compound contributing to the inhibitory effect has been observed on some plant pathogenic molds.
MATERIALS AND METHODS

Plant Material
The seeds of M. siamensis were collected in Chiang Mai region. A voucher specimen is available in the herbarium of the Department of Biology, Chiang Mai University.
Test Microorganisms
Four phytopathogenic molds were used for testing inhibitory effect of the plant extracts, which were Alternaria spp. and Fusarium spp. isolated from cruciferous vegetable, Botrytis spp. from roses, and Septoria spp. from chrysanthemum. All cultures were grown on potato dextrose agar (PDA) and maintained at refrigerated temperature.
Extraction Procedure
Seeds of the plant were dried in oven at 40 °C and ground to powder. One hundred gram of M. siamensis seeds were extracted with 500 ml dichloromethane for 24 h and filtered with filter paper (Whatman No. 1). The solvent was then removed from the filtrate under reduced pressure by rotary evaporator. The extract (4.8 g) was resuspended in a small amount of dichloromethane and mixed with sterile distilled water to obtain a 2 % stock solution.
Microbiological Test
1. Antifungal Activity. Antifungal activity of the extract was determined by the technique of Liamthong et al. (1997) . The stock solution of the extract was mixed with PDA at different concentrations (0.01-1.00%) and dropped on concave slides. Mycelial inoculum of 1 mm diameter was inoculated on the agar and incubated in a sterile moist chamber at 25 °C. Each concentrations was tested in triplicate. Fungal growth was measured with micrometer under a stereomicroscope after 2-3 days of incubation. Percent inhibition of mycelial growth was calculated by % Inhibition = 100 -[(r 2 /R 2 ) × 100] Where r and R represented the radii of fungal colony in the treatment and control, respectively (Gamliel et al., 1989) . 2. Bioassay for Detecting Active Constituents on TLC. The dichloromethanic extract were separated by preparative chromatography on silica gel 60G using toluene:ethyl acetate (80:20) as developing solvent. Each fractions was detected by UV-lamp (366 nm) and iodine vapor.
The inhibitory effect of the active components on chromatogram was evaluated by spraying TLC plate with a dense spore suspension of Cladosporium cladosporioides in potato dextrose broth and incubating in a moist chamber for 2-3 days. R f values of the active components showing inhibition zone were measured.
Identification of Antifungal Compound
The antifungal fraction on chromatogram was scraped off and extracted with dichloromethane: methanol (50:50). The substance was chromatographed again, using chloroform: methanol (90:10). Active compounds were identified by a gas chromatography -mass spectrometer (GC-MS); HP 6890 plus GC version A. 03.07 Hewlett Packard 5973 Mass selective detector instrument employing the following conditions: column: HP-5 MS, 30×0.25 mm ID, injector and ion-source temperature were 250 and 230 °C, respectively. The oven temperature was programmed from 100 °C (isothermal for 83 min), with an increase of 20 °C/min to 240 °C, ending with 12 min isothermal at 240 °C. The active compounds were identified by comparison of mass spectrum with the library database.
RESULTS AND DISCUSSION
The yield of dichloromethane extract of seed of M. siamensis calculated on the dry mass of the plant material was 0.96%. The effect of extract of M. siamensis on plant pathogenic molds was presented in Table 1 -4 and summarized in Table 5 . The extract inhibited all molds tested, but not completely. Alternaria spp. and Septoria spp. were more sensitive to the extract than the other molds. The extract at almost every concentrations (0.01-1.00%) could inhibit the mycelial growth of Septoria spp. with approximately 83-89% inhibition. Fusarium spp. and Botrytis spp. were less sensitive and were inhibited with approximately 24-54% and 39-64% inhibition respectively. Based on available literatures (Poobrasert, 1998 and Balza, 1989) , the active substance in M. siamensis had antimicrobial, piscicidal and molluscicidal activities. This result confirms earlier experiments from our laboratory that M. siamensis seed extract showed antifungal activity against some plant pathogenic molds and dermatophytes (Tragoolpua, 1996 and Wonggiratthiti, 2000) .
Using toluene:ethyl acetate (80:20) for the first separation on TLC plate, the R f value at 0.52-0.60 showed inhibition zone against Cladosporium cladosporioides. In the repeated separation using chloroform:methanol (90:10), the active band of R f 0.62-0.71 was identified by GC-MS. The chemical composition of M. siamensis seed extract contained many compounds (Fig. 1) , however, these compounds have not yet been determined and identified. Iinuma et al. (1996) , Tosa et al. (1997) , Poobrasert et al. (1998) and Sawantip (1998) found that twigs and flowers of M. siamensis contained various types of xanthone, which are known to possess antimicrobial property. Identification the antifungal compounds in M. siamensis seed is on going. Fig. 1 . Chromatogram of the antifungal compounds in Mammea siamensis Kost. seed extract
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